I. Introduction
Plants provide people with food, medicines, as well as materials for construction and the manufacture of crafts and tools and many other products like fuel, paints and poisons. According to World Health Organization report, more than 80% of the people in Africa depend on traditional medicine for their health care needs (WHO, 2003) . And globally about 64% of the total world population remains dependent on traditional medicine for their healthcare needs. (Prakash et al 2015) In recent years, various plants are used as a subject to medical experiment. In particular, herbal plants are recognized as one of the intriguing subjects from which the extracts can be used in health care setting for future purpose. Moreover, because of global warming, deforestation, grazing, agricultural expansion and drought in sub Saharan countries including Eritrea; many valuable medicinal plants are rare and are on the verge of extinction (Cotton, 1996) .
Eritrean society has a long history of practicing traditional/ herbal medicine that also has links to cultural values and beliefs. In this context, traditional medicine is concerned with types of medical treatment and practices that are based on customary knowledge. In some rural part of Eritrea large number of population are still reliant on traditional medicine. Traditional medical practices are quite varied based on cultural diversity. While a majority of traditional healers deal with human diseases, some also specialize in the treatment of animal diseases, disease prevention, and the promotion of spiritual and physical well-being of community members (Senai, 2010) .
Ethnobotanical knowledge of medicinal plants in the high lands of Eritrea is transferred from the older people to younger generations at household level and this knowledge is not ongoing in written form, so that their losses or distortion at every transfer is inevitable (Shushan, 2002) .
According to Tecleab et al., (2006) , Ethnobotanical survey was conducted in region Maekel and region Semenawi Keih-Bahri. The survey includes Asmara, Belza, Shegrini, Betgirgish, Areberubu, Adi guadad, Maihinzi, and Gihndae. These areas are inhibited byTigrna, Tigre, and Saho ethnic groups. Information was obtained using digital record, free-listing, semi-structured and open-ended interviews with traditional healers, community elders, and mothers. Nine medicinal plants that used to treat diseases associated with bacteria were identified and the study justifies the traditional use of the plants in Eritrean traditional medicine.
In spite of the vast role and important ethnobotanical contributions of medicinal plants in the primary health care, limited works have so far been done in the country (Senai, 2010; Thomas et al., 2007; Tecleab et al., 2006 and Shushan, 2002) . This study has therefore been initiated to document the plants used in the traditional medical practices of the people of sub region Logo-Anseba together with the associated ethnobotanical and ethnomedicinal knowledge and practices.
The objectives of this paper are to identify and record traditionally important medicinal plants for the treatment of human being, to document the indigenous knowledge of the people on the use of medicinal plants in the study area, to identify plant parts used for medicinal purposes together with their method of preparation and route of administration, and to contribute to the conservation of medicinally important plants that are used in the study area.
II. Materials and Methods

Description of the Study Area
Sub region Logo Anseba is a sub region in the western part of Gash Barka of Eritrea. The sub region is bordered by the Anseba, Maekel and Debub sub regions (Figure 1) . It sits at an altitude between 1600-2400 meters above sea level, with a semi-arid climate. The total population of Logo Anseba is 33,446; it is composed of 16 local administrative sites, and 22 villages. Tigrigna and Arabic are the main spoken languages in the sub region. Most of the inhabitants of Logo Anseba live by farming, cultivating wheat, sorghum, finger millet and pulses. During the dry season from November to March, the inhabitants perform other work such as trade and construction. Logo Anseba is the origin for one of the main rivers, the Barka River, which flows all the way into Sudan (CSOGB, 2010).
Survey and Selection of Informants
A survey was conducted from January-May 2016 in the study site in order to obtain the data about medicinal plants, on the general physiognomy of vegetation and to identify sampling site. During the survey, 22 representative sites (villages) distributed in the 16 local administrations were selected.
A total of 100 informants including 25 key informants for the local knowledge on traditional medical plants were selected. The selection of key informants was done according to Martin, (1995) . 
Ethnobotanical Data Collection
Ethnobotanical data were obtained from both primary and secondary sources. The primary sources were interview and group discussion in the field of the study area, whereas the secondary data sources were from various and relevant literature. The information on the local names, ailments and diseases treated, parts of plants used, methods of preparation, methods of administration, doses, duration of the treatment were obtained from local people through individual interviews.
The selection of respondents from each village was based on the following criteria: that they have been living in the sub region for many years, use plants as the main medicine or identified as medicinal plant extractors. The information gathered was checked with other areas, neighboring villages, to verify the accuracy. The key informants were asked how, when, in this cases, both the harmful and useful effects of the used plants in detailed questions.
Ethnobotanical techniques were employed to collect data on knowledge and management of medicinal plants used by the local people in the study area. The methods used for ethnobotanical data collection was semistructured interview following Cotton, (1996) and Martin, (1995) , field observation and after all this detail group discussion with key informants.
Voucher Specimen Collection
Specimens of medicinally useful plants were collected from various habitats at the spot during guided field work, numbered, pressed, and dried for identification. Identification of specimens was carried out both in the field and in the herbarium in the Department of Biology at Eritrean Institute of Technology. The nomenclature determination was carried out using various volumes of Flora of Ethiopia and Eritrea. The voucher specimens were kept in the herbarium in the Department of Biology at Eritrea Institute of Technology.
Vegetation Description
Two approaches were used in describing the vegetation of the study area. In the first approach, information was gathered from informants following the emic categorization technique that is categorization by indigenous people based on their own indigenous knowledge. The second one was described and classified through repeated curious visual observation following the etic classification technique of Ethnobotany as described by Martin, (1995) . In the latter case, morphological characteristics or general appearance of vegetation such as growth and life forms of the dominant or co-dominant plants were focused on. Based on visual observation, the vegetation of the study area can be classified as:  Acacia etbaica Community  Dodonea angustifolia Community  Becium grandiflorum Community  Euphorbia abyssinica Community  Euclea racemosa Community  Ficus vasta Community
Ethnobotanical Data Analysis
The collected ethnobotanical data were analyzed following survey and analytical tools for Ethnobotanical methods, which is recommended by WHO, (2003) . Appropriate software, IBM SPSS statistical version 20, was used for data analysis. Informant consensus factor, preference ranking, direct matrix ranking and paired comparison were computed to assess the degree of effectiveness of certain medicinal plants to treat human beings.
III. Results and Discussion
Acquisition, Threat, Transfer and Basic Information of the Traditional Medicinal Plants (TMP) Knowledge
The age of the informants lie between 45 and 97 years. The highest number is in the age group between 56 and 97. This shows that the elders were more knowledgeable because of the many years accumulated experience. During this study, it has been found that the main sources of Traditional Medicinal Knowledge (TMK) are parents -54% followed by observation -32 %, trial and error -6% and other acquaintances and knowledgeable persons -8 %. Medicinal plant knowledge, use and transfer of knowledge to the young generation can be affected by religious beliefs, modernization, acculturation, and environmental change (Cunningham, 1996) .
Ethnomedicinal knowledge diminishes with death of elderly knowledgeable members of the community since only a few young people are willing to acquire the knowledge. Gathering and processing of many medicinal plants were restricted to traditional medicinal practitioners and their trainees. At family level, it is restricted to the elders (men and women), followed by the elder son or daughter or their trustworthy person when the mother or the father is getting old or about to die (Debela et al., 2004) .
In a similar fashion, the respondents in the study site also reported that the transmission of traditional knowledge is disrupted because of modernization, rapid changes in people's life style and death of elder people. The death of elderly custodians of certain traditional knowledge will mean loss of certain practices, unless they are passed on to younger generations, since folk knowledge among the sub region people like many traditional tribes, is orally transmitted.
It is observed that most respondents transfer their knowledge to their family. This means that most of the traditional knowledge of medicinal plants is passed along the family line. First-born children in the family are the main holders of responsibility in keeping the information and they are the successors of their parents as well. Few others share to trustworthy and loved neighbors and other blood related persons. Exchange and knowledge sharing are also common among intimate key informants.
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Nevertheless, farmers, students and other educated inhabitants are free to share information more. In comparison with males, females are sensitive and afraid of the taboo words forwarded by the local people. That is why the number of female informants in the study area was less than that of males.
Medicinal Plants used to Treat Human Ailments
A total of 115 medicinal plant species, belonging to 90 genera 49 families were recorded (see appendix). The most widely used species belongs to the families Fabaceae, Lamiaceae, Solanaceae and Asteraceae. For details refer (Table 1 and appendix 1).
Table1: Medicinal Plants and their Families that are Used to Treat Human Ailments
The preference ranking indicated that, the most preferred medicinal plants to treat Malaria among 15-selected plant species was Terminalia brownii and was followed by Senna alexandrina, Euphorbia camaldulensis, Aloe elegance, Phytolacca dodecandra, and Cordia africana. The most preferred plants to treat tonsillitis are ranked below and are given by seven key respondents (Table 2) . 
Direct matrix of randomly selected 10 medicinal plants with different uses other than medicinal value on a given use criteria revealed that medicinal plants are broadly collected for different purposes (Table-3 As shown in Table- 5, the highest informants consensus factor (ICF) 0.67 value was associated with gastrointestinal problems such as stomachache, gastritis, diarrhea, dysentery, constipation, abdominal helminthes, vomiting, ascariasis and tapeworm followed by ICF 0.66 dermatological/skin problems such as wounds, cuts, burns, scabies, dandruff, ringworm, eczema and leshmaniasis then with diseases associated with organ diseases such as teeth, liver, heart, ear and eye etc 0.48, diseases related to respiratory problem 0.45 then with "Weqeii" (sun strike), Gonfii and Evil eye 0.48, diseases related to Malaria, hepatitis, hepatomegaly and megalomegaly 0.38 and the category of the lowest ICF 0.27 value was associated "Weqeii" (sun strike), Gonfii and Evil eyes.
This shows that medicinal plants, which have higher informants consensus factor (ICF) values, are assumed effective in treating a certain ailment. Informants consensus factor (ICF) was calculated as number of use citations in each category (Nuc) minus the number of species used (Ns) divided by the numbers of use citations in each category minus one (Martin, 1995) .
Similarly Nugusse, (2010) reported high proportion of remedy for the treatment gastrointestinal problems (0.74) dermatological/skin problems with ICF (0.66) followed by in Ethiopia. 
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Sources and Habits of the Medicinal Plants
Singhal, (2005) estimated that 90 per cent of plant material for a medicinal purpose is harvested from wild sources and includes a wide range of non-timber forest products (NTFPs) in the form of roots, seeds, skin, bark, flowers, fruits and leaves.
Similarly in the study area, most medicinal plants (62 %) are harvested from natural habitat in different natural communities, (20%) harvested from home garden, (8%) both in natural and home garden and (10%) of the medicinal plants are available in markets of the study area.
The current findings show that the most widely used medicinal plants in the study area are shrubs followed by herbs. 
Plant Parts used and Modes of Preparation
The findings show that (71%) of the medicinal plants cited were used in fresh form in remedy preparations, (22%) from dried parts and very small (7%) were prepared from dried or fresh parts. Similar results were reported in the finding of Endalew, (2007) .
Analysis of the data revealed that, leaves (60 %) and roots (24 %) were the most widely used plant parts in the preparation of remedies followed by others such as stem, bulb/tuber, latex, seed, stem/root barks, and fruits. Previous reports in Ethiopia have also shown that leaves were the most commonly used parts followed by roots to treat various health problems (Bayafers, 2000; Mirutse and Gobena, 2003).
During the preparation of traditional medicine from plants, the methods of preparations used by traditional healers were crushing, squeezing, powdering, and mixing with solvents and additives in liquid preparations. Most of the preparations of traditional medicinal plants involved the use of water as solvents. Butter and honey are also used in paste preparations. In certain cases, excretes of animal, were included in such preparations.
Additives like sugar, honey, tea, and coffee were used in most of the remedy preparations to make them tasty when taking the medicine. This is to reduce the bitterness of the medicine so that the patients take it easily.
The measurements used to determine the dosages are not standardized and depend on the age, physical appearance of the patient, degree of the illness, diagnosis and experience of individual healers or knowledgeable person. For instance children are given less than adults, such as, one fourth of a coffee cup whereas; an adult is given up to one glass depending on the type of illness and treatment. Similar results were reported in the finding of Dawit, (2001).
The amounts of remedy and prescription rates were generally dependent on the degree and duration of the ailment. Therefore, this study revealed that while there may be scope for improvement the methods, traditional treatments are not entirely devoid of all measurement and standards. For example, almost all informants demonstrated awareness of the toxicity of some plants and specific plant parts when administered in large doses. In some cases, the healers will give antidotes such as milk, coffee and 'sewa' (local alcohol) if the doses are beyond the patients' capacity.
The informants in the study area reported that some Medicinal Plants including, Ricinus communis, Datura stromonium, Prunus persica, Phytolacca dodecandra, Verbasicum siniaticum, Euphorbia abyssinica, and Croton macrostychus are poisonous to man if not handled with proper care. Similar result was reported in the finding of Nugusse, (2010).
Though these medicinal plants do have side effects, they are effective in treating different ailments. These emphasize how much the local people are aware of the use and side effects of MPs. Beside the medicinal properties of many plants have been scientifically proven in recent years. For example, Ricinus communis for the treatment of infection, Verbasicum siniaticum for the treatment of tapeworm, and Phytolacca dodecandra as a molluscicide in the control of schistosomiasis are plants from East Africa which have been proven as effective and safe (Russo, 2000) .
The medicinal plant preparations were applied through different routes of administration. The common administration routes are oral 60 (46. 1993) who reported that the leading route of application used in northern Ethiopia is oral which accounted for 42 %. Those taken through the nose are either smoked or boiled in water and the patient inhales the smoke or the steam often being covered with cloth.
The Top ten Medicinal Plants in the Study Area
Medicinal plants that had high informants' consensus of 50% and above (10 species) are described below in (Table -6 ). healers bring and plant the most threatened medicinal plants in their home gardens. The home garden is a strategic and ideal farming system for conservation, production and enhancement of medicinal plants and valuable indigenous knowledge (Asfaw, 2001 ). Likewise, medicinal plants which have additional uses in the area, such as ornamental, fuel, forage, spice, food and soil conservation are planted on home gardens and farmlands. Plants such as, Allium sativum, Foeniculum vulgare, Lepidium sativum, Ruta chalepensis, Schinus molle, Vernonia amygdalina, Rhamnus prinoides sand few others are commonly planted. This implies that endangered species are the focus of ex-situ conservation. Therefore, it must be noted that sustainable medicinal plant management and conservation is not an option but imperative for rural health and community well-being especially primary health.
Among the recorded plants, five species are known to be sub regional endemics. Their conservation status is determined according to Vivero et al., (2005) . Among these endemic plants, three species are of global conservation concern Aloe camperi and Aloe elegance, are vulnerable while Becium grandflorum is a near threatened species (Table 8) . 
IV. Conclusion and Recommendations
In this study, 115 plant species of medicinal importance were recorded and documented (see appendix).Most of these medicinal plants are harvested from natural stands followed by homegarden. They are also found growing sporadically in natural forests, hills, mountains, churches, home gardens, river and roadsides. They are the predominant sources of traditional medicine for traditional healers. Shrubs were found to be the most dominant growth forms in the preparation of traditional remedies followed by herbs, trees, climbers and trailing herbs.
Like in other parts of Eritrea, people of the sub region Logo-anseba have traditional practices which have been accumulated for generations to treat both human and animals. They use different parts of plants to prepare remedies (roots, leaves, stems, barks, and other plants structures). The traditional medicine practitioners have developed methods of diagnosis and treatment and they also know very well about the preparations, route of administrations and dosage about the traditional medicinal plants.
People in the study area use medicinal plants not only for healthcare but also as financial income, cultural identity and livelihood security but also as food, firewood, charcoal, construction and furniture. However, due to various reasons, many of medicinal plants were reported to be threatened and lost. This demands an urgent attention to conserve such vital resources to optimize their use in the primary healthcare system. It was also reported that the elders, who know more about medicinal plants, might die without sharing their traditional knowledge to the young generation. Therefore, documentation is important in order to transfer the knowledge to the next generation since it can be the base for the invention of modern drugs.
It can be concluded that, the documentation of this traditional knowledge is inevitable to throw light in to the field of herbal research and to improve socio-economic development of the people. Moreover, all efforts should be made to conserve these medicinal plants in a proper way for the health benefits of this community. This work is based on the Indigenous knowledge on medicinal plants and methods of treatment against common ailments prevailing among the people of the sub region Logo-anseba.
Based on the Results and the Conclusions Given the Following Recommendations are Forwarded:
 Traditional herbalists should be acquainted with and abide by the ethics and fundamental principles of medicines, so that the medicine has a positive impact on the health of the society and it should be given in precise dosage.
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